Introduction
, suggesting that the CD14 of RK 13 cells interacts with PG but not free L,D-MDP (consistent with the result of isolated by CaptAvidin-agarose affinity chromatography. The isolated surface RK 13 cell proteins had a 56-kD protein that reacted with rabbit antibody to bovine CRT (bCRT) as determined by Western blotting (Fig. 2B) . Second, RK 13 cells were reacted with rabbit antibody to bovine CRT (bCRT) and labeled with allophycocyanin (APC)-conjugated affiniPure F(ab')2 fragment Goat anti-rabbit IgG (H+L). APC labeled surface CRT was then observed by fluorescent microscopy (Fig. 2C ). Taken together, the above results suggest that (a) RK 13 
CRT antibody inhibits L,D-MDP induced apoptosis of RK 13 cells
To determine whether antibody to CRT blocks L,D-MDP induced apoptosis, RK 13 cells were reacted with 10-100 µg/ml of purified rabbit preserum IgG (preS rbtIgG) or bCRT rabbit IgG and preS rbtIgG 100). In addition, L,D-MDP was found to activate the effector caspase-3 in RK 13 cells during apoptosis induction ( Fig. 3B and 3D) . Therefore, quantitative analysis of L,D-MDP induced apoptosis was performed by measuring caspase-3 activity. In this study, pretreatment of RK 13 cells with bCRT rbtIgG significantly inhibited L,D-MDP induced caspase-3 activity (50 and 100 µg/ml of bCRT rbtIgG, respectively, inhibited 30% and 49% of L,D-MDP induced caspase-3 activity) while pretreatment of RK 13 cells with preS rbtIgG had no significant effects on L,D-MDP induced caspase-3 activity (Fig. 3B) . The results suggest that (a) rabbit antibody to bCRT is capable of binding surface srCRT on RK 13 
Surface CRT forms complex(es) with TNFR1 and TRADD on RK 13 cell membrane
The pathways regarding how cell membrane's death receptors of the tumor necrosis factor receptor (TNFR) superfamily mediate apoptosis have been extensively investigated. TNFR1 exists on the cell membranes (outer side) of most normal and transformed cells (22) , which upon binding its ligand forms a complex with the TNFR-associated death domain protein (TRADD). To determine whether RK 13 cell membrane has TNFR1 and TRADD, the cell membranes of RK 13 cells were isolated. RK 13 cell membrane extract (RK 13 CME) had proteins reactive with rabbit antibody to human TNFR1 (anti-hTNFR1) or human TRADD (anti-hTRADD) on Western blots (Fig. 4A , lanes of RK 13 CME), suggesting that RK 13 cell membrane has both TNFR1 and TRADD.
To identify any relationship of srCRT with TNFR1 and TRADD, RK 13 CME was immunoprecipitated by CRTmab. Western blotting showed that the CRTmabimmunoprecipitated proteins were not only reactive with rabbit antibody to hCRT, but also with rabbit anti-hTNFR1 and anti-hTRADD (Fig. 4A , lanes of IP by CRTmab). The results indicate that TNFR1 and TRADD are capable of being co-immunoprecipitated with srCRT, and suggest that TNFR1 and TRADD form complex(es) with srCRT on RK 13 cell membranes.
In order to confirm that srCRT forms complex(es) with TNFR1 and/or TRADD on the cell membranes of RK 13 cells, RK 13 CME was immunoprecipitated with rabbit anti-hTNFR1 or anti-hTRADD. The proteins immunoprecipitated by anti-hTNFR1 or anti-hTRADD were immunoreactive with CRTmab on Western blots (Fig. 4B) , indicating that srCRT is capable of being co-immunoprecipitated with TNFR1 and TRADD. The results further support that srCRT forms complex(es) with TNFR1 and TRADD on RK 13 cell membranes. Taken
L,D-MDP activates TNFR1-TRADD-FADD apoptotic pathway
To test whether L,D-MDP binding to srCRT of RK 13 cells activates cell membrane TNFR1, RK 13 cells were first treated with/without L,D-MDP. RK 13 CME was then isolated and reacted with sepharose 4B immobilized rabbit anti-hTRADD (anti-hTRADD-Seph4B). Treatment of RK 13 cells with L,D-MDP for 7 min and 15 min, greatly increased/up-regulated the amount of anti-hTRADD-Seph4B immunoprecipitated membrane TNFR1 on Western blots (Fig. 4C , lanes "+, 7min" and "+, 15 min") compared to the low basal level of immunoprecipitated membrane TNFR1 in control RK 13 cells (Fig. 4C, lane "-") . Moreover, the 7 min L,D-MDP treatment resulted in more increase of anti-hTRADD-Seph4B immunoprecipitated RK 13 
EGTA inhibits L,D-MDP induced apoptosis
It was reported that the removal of bound calcium from CRT abrogated the binding of oligosaccharides to CRT, and this effect was largely reversible upon re-addition of calcium (23) . In addition, EDTA can dissociate the binding of CRT with mannan and elute CRT from 
EGTA inhibits free MDP binding to rCRT and promotes free MDP dissociation from rCRT-MDP complex
Previously, we reported that purified RK 13 
Decreasing surface CRT expression inhibits L,D-MDP induced apoptosis of RK 13 cells
It was reported that antisense oligonucleotide against CRT significantly knocked down or inhibited the expression of CRT protein (24) . In order to determine whether knocking-down of rCRT especially srCRT inhibits L,D-MDP induced apoptosis, 250 nanomoles/ml of phosphothioated 18-mer rCRT antisense oligonucleotide CRTAS121, its positive-strand CRTPS121 or their annealed double-strand product CRTDS121, were transfected into RK 13 cells with oligofectamine. After 2 days, the total rCRT and surface srCRT was knocked down by CRTAS121 53% (Fig. 7A) and 44% (Fig. 7B) , respectively. The control oligonucleotides, CRTPS121 or CRTDS121, had little effects on the knocking-down of total rCRT or srCRT.
Meanwhile, CRTAS121 transfection caused the decrease of L,D-MDP induced caspase-3 activity by about 47% (Fig. 7C) . The results suggest that (a) CRT antisense oligonucleotide CRTAS121 knocks down RK 13 Moreover, in order to confirm the above results, stealth siRNAs of CRT were synthesized and transfected into RK 13 cells with oligofectamine (Fig. 8) . Of the 3 stealth siRNAs tested, CRT_siR165 had little effect on the inhibition of L,D-MDP induced apoptosis, but CRT_siR200 and CRT_siR479, especially the latter, strongly inhibited the apoptosis induced by L,D-MDP (Fig. 8A ). CRT_siR479 transfection (150 picomoles/ml) for 2 days knocked down 69% of total rCRT (Fig. 8C ) and 66% of srCRT (Fig. 8D) , which also caused a decrease of L,D-MDP induced apoptosis (caspase-3 activity) by about 65% (Fig. 8B) . The results confirm that in RK 13 
Experimental Procedures Reagents

Isomers of MDP (L,D-MDP, L,L-MDP, D,D-MDP), peptidoglycan (PG) from
Isolation of RK 13 cell proteins which bind Sepharose-bound MDP, PG and LPS
The immobilization of MDP, PG and LPS to Sepharose 6MB was performed with CNBractivated sepharose 6MB as described by (1) . RK 13 cell proteins bound to Sepharose-6MB immobilized MDP, PG or LPS were isolated as previously described (5 were then eluted with elution buffer I (10 µM MDP, 50 mM Tris⋅Cl, 100 mM NaCl, 1 mM PMSF, pH 7.4), or elution buffer II (10 µg/ml LPS, 50 mM Tris⋅Cl, 100 mM NaCl, 1 mM PMSF, pH 7.4).
Purification of RK 13 cell CRT (rCRT)
Mannan-agarose affinity chromatography was adopted to purify rCRT from RK 13 cells by the method as described previously (21) .
Fluorescence detection of RK 13 cell surface CRT mM DTT, 150 mM NaCl, pH 7.5) at 4° C with gentle end-over-end rotation for 30 min, and then centrifuged at 15,000g for 10 min to recover the supernatant (cell membrane extract, CME). The protein concentration in CME was measured using the method of Bradford (40) and adjusted to 1 µg/µl with 1×CMLB. Membrane CRT, TNFR1 or TRADD in every 500 µl of CME sample was respectively immunoprecipitated by 4 µl of monoclonal antibody to 
Measurement of free calcium in DMEM medium or PBS
Calcium concentration in DMEM (1.8 mM Ca 
DNA ladder analysis for apoptosis
Apoptotic DNA ladders were identified and imaged as previously described (5;12).
Caspase-3 activity analysis for apoptosis
Caspase-3 activity was measured with caspase-3 assay kit according to the manufacturer's (Sigma's) instructions (the unit of caspase-3 was defined as 1 nanomole of pNA released per hour per ml of cell extract at 37°C).
Bioassay of free L,D-MDP binding to or dissociated from CRT
For experiment of free MDP binding to CRT, 5 µg of purified rCRT were pretreated with EGTA (0 -40 mM) in 50 µl of CRT binding buffer (50 mM Tris, 100mM NaCl, 1.8 mM 
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